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Carrier Generation in Layered Organic Photoconductors
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Thermally stimulated currents (TSCs) of layered organic photoconductors (OPCs) were measured by excitation of the
bisazo pigment to generate carriers. The various TSCs were measured varying the condition of irradiation (temperature,
eectric field) and methods for current measurement (electric field). The amount of collected carriers was measured with
TSC and discussed in terms of carrier generation mechanism. Generation, recombination and separation processes of
ion-pairs were analyzed by comparing temperature and or electric field dependence on carrier generation efficiencies of
a symmetrical azo pigment based sample and of an unsymmetrical azo pigment based sample. Observed differences
originating from carrier generation materials (CGMs) and carrier transport materials (CTMs) were discussed. The differ-
ence in sensitivity among CGMs combined with CTMsis mainly determined by the process of initial ion-pair (or charge

transfer state) formation at the interface between CGM and CTM.
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Fig.1 Schematic structure of layered organic photoconductor (OPC).
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Fig. 2 Two hisazo pigments and two hydrazone type carrier transport molecules

used in thiswork.
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Tablel Oxidation potential, and drift mobility of each

CTM.
Oxidation potential Drift mobility®
(V vs. SCE) (cm?1(Vs))
CTM 1 0.92 8.51x 10°°
CTM 2 0.52 1.55x 10°¢

@307 kvicm, 250 .
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Fig.3 Schematic illustration how to obtained the amount of

charge carriers from thermally stimulate (TSC).
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Fig.4 The irradiation electric field dependence of the
amount of collected carriers at each irradiation tem-
perature for CGM 10 CTM 1. The collection electric
field (Fc) was 50 kV[ cm for every measurement. Q
was normalized by the amount of collected carriers
under the zero electric field at irradiation.
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Fig.5 A model of photocarrier generation mechanism in azo pigment based OPC.
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Fig. 6 Thecollection electric field dependence (Fc) of Q at 120 K irradiation tem-
perature. Irradiation electric field (F) was the same as collection electric

field (Fc) for every measurement.

Table2 Photoconductive sensitivity of each layered OPC
sample (50 wt[J ).

Sensitivity®
(cm?ImJ)
CGM 1ICTM 1 4.0
CGM 1ICTM 2 23
CGM 2ICTM 1 4.8
CGM 2ICTM 2 33

@ half-decay exposure from 700 V, by monochromated light
(525 nm).

goooooooooooooobooooooboooon
gooooooooobooooooooooboooo
gobodooobooobooooobooboooobooooon
oooad

000 QeO000000000O0CO0000DOO0O0
gobooooooobooooooboooooboooon
goooooboooobooooooobooooobooooon
00000 QeO0O0O0D00ORg 600

Q&I CGM 2ICTM 1M Q& CGM 10CTM 10

Q&I CGM 2ICTM 21 Q& CGM 10CTM 20
gooooooooobooooceM200000000
goooooooooboocevi0O00OoOoOoboooo
Oo00o0o00oo00o00oo00000000000550nm
gooooooooceceMio ceMm20 200000
goooooboooobooooooobooooobooooon
goooooooobooceM200000000 CcGM1
goooooboooobooooobooooooboooon
goooooooooooooooooooboooo
gboooooooboooooooooooooa

000000000000000000000000
00000000000000000000 Fig.60
Q.00000000
Q& CGM 10CTM 100 Q& CGM 11CTM 20
Q& CGM 21CTM 111 Q&l CGM 21CTM 20

000000000000000000000000
CTM1000000000D000000000000
0CTM200000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000 000000000¢0
HOMOOLUMOOOOOOOOOOOOOOOOOO
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
000000000000000000000 0992
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0o

400 g O

gobooooooobooooboooooooooao



oooooooooooooao 7

gboooooboooboooooobooooobooooon
gboooooooooboooooobooooobooooon
goooooooooboooooooboooooboooon
goooooooooooooobooooooboooon
goooooooooooooooooooboooon
00000000o00o0o0oooooooooooooo
goodooobooobooooooobooooobooOooo
gbooooooobooooooobooooobooooo
goboooooooboooooobooooboooon
goooooooooboooooobooooboooon
gooooooooboooooooooooboooon
goooooooooooooooooooboooon
goooooooooooooooooooboooon
goboboooooOooobooooooooooboooo
oo

g t

1) P.M. Borzenberger and D.S. Weiss: “Organic Photore-
ceptors for Xerography” (Marcel Dekker, Inc., New
York, 1998).

2) 0000000 61,284(1989).

3) K.-Y.Law: Chem. Rev. 93, 449 (1993).

4) 00000000000000 57,67 (1999).

5 00 0OMO0D0OO0O0O0OO0OO0OOO 35 110(1996).

6) 0 000000000 26,216 (1987).

7) J. Mizuguchi: Jpn. J. Appl. Phys. 20, 1855 (1981).

8) J. Mizuguchi: Jpn. J. Appl. Phys. 21, 822 (1982).

9) Y. Fujimaki: IS& T's 7th International Congress on Ad-
vance in Nonimpact Printing Technologies (1991) p. 269.

10) S. Yamaguchi and Y. Sasaki: J.Phys. Chem. B 104, 9225
(2000).

11) M. Umeda, T. Niimi and M. Hashimoto: Jpn. J. Appl.
Phys. 29, 2746 (1990).

12) M. Umeda and M. Hashimoto: J. Appl. Phys. 72, 117
(1992).

13) T. Niimi and M. Umeda: J. Appl. Phys. 74, 465 (1993).

14) For example, D.M. Pai: J. Chem. Phys. 52, 2285 (1970).

15) P.N. Sanda, T. Takamori and D.B. Dove: J. Appl. Phys.
64, 1229 (1988).

16) S. Aramaki and T. Murayama: Proc. of I1S& T's 11th Int.
Congress on Advances in Non-Impact Printing Technolo-
gies (1995) p. 26.

17) T. Shoda, S. Aramaki and T. Murayama: Proc. of IS& T's
13th Int. Congress on Advances in Non-Impact Printing
Technologies (1997) p. 220.

18) T. Shoda, S. Aramaki and T. Murayama: Proc. of IS& T's
14th Int. Congress on Advances in Non-Impact Printing
Technologies (1998) p. 508.

19) A. Fujii, T. Shoda, S. Aramaki and T. Murayama: Journal
of Imaging Science and Technology 43, 430 (1999).

200 000000000000 135,67 (2001).



